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so that it could be rotated on a transverse axis between the
poles of a powerful electro-magnet, and the two wires were
attached to a mercury commutator so that a voltaic current
could be sent through the coil of the rotating electro-magnet
and its strength noted with a galvanometer. The tube and
its magnet were rotated for a quarter of an hour at the rate
of six hundred revolutions per minute. The tube was then
swiftly opened and the temperature of the water measured.
In his first experiment he found the temperature of the
water increased by 0-03° F. when the coil of the rotating
electro-magnet had been connected with its exciting battery,
but when the coil was not connected the temperature fell
by 0-05° F. In his next experiment the figures respectively
were 0-07 and 0-05. Hence the mean gain in temperature
was 0-10° F.
He now procured a much more powerful electro-magnet
for surrounding the rotating tube. It produced "a magnetic
energy in the iron superior to anything I had previously
witnessed." With this big magnet he obtained a mean gain
of temperature of 1-84° F.
He measured the rise in temperature due to the rotation
of the iron core alone, and of the rise due to its coiled wind-
ing alone,, and demonstrated that "the heat evolved by a bar
of iron revolving between the poles of a magnet is proportional
to the square of the inductive force," and that "the heat evolved
by the coil of the magneto-electrical machine is proportional
(fteteris paribus] to the square of th$ current"
He analyses the pulsating nature of the heat production
owing to the variation in the strength of a current from a
dynamo machine due to the alternations.
He proceeds to "consider the heat evolved by voltaic
currents when they are counteracted or assisted by magnetic
induction. For this purpose it was only necessary to intro-
duce a battery into the magneto-electrical circuit: then, by
turning the wheel in one direction, I could oppose the
voltaic current, or by turning in the other direction I could
increase the intensity of the voltaic by the assistance of the
magneto-electricity. In the former case the apparatus
possessed all the properties of the electro-magnetic engine;-

